Circumvention of adriamycin resistance by dipyridamole analogues: a structure-activity relationship study.
Dipyridamole restores sensitivity to Adriamycin (ADR) in drug-resistant cells. In an effort to elucidate the relationship between activity and chemical structure of dipyridamole, the ability to enhance the growth inhibitory effect of ADR, in multidrug-resistant (MDR) P388 murine leukemia cells, was determined for 43 derivatives and related compounds. Since both substituted pyrimidopyrimidines and pteridines enhanced the growth-inhibitory effect of ADR in drug resistant cells, the core skeleton may not be directly involved and rather serve as a carrier for the substituents connected with this activity. The exact positions of the active substituents on the core skeleton did not seem to be critical for exertion of the activity. Activity was dependent on the presence of 3 tertiary amine groups. However, not all tertiary amines showed the same potency which might be related to the degree of basicity and/or the spatial structure of these groups. The most active derivatives carried piperidine and pyrrolidine groups while derivatives with thiomorpholine, 3-hydroxypiperidine or dimethylamine groups had low activity. Activity was also dependent on the presence of a substituent with partial electronegative charges as found in a diethanolamine group. However, this function could be carried out, with even higher efficiency, by a substituent containing 6 pi electrons.